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THE MORPHOLOGY OF NIPPOSTRONGYLUS MAGNUS, A PARASITE OF NATIVE 
AUSTRALIAN RODENTS 


by JAN BEVERIDGE* & MARIE-CLAUDE DIRETVE-DESSETT 


Summary 


Bervremor, | & Dirrrir-DesseT. M.-C, (1992) The morphology ul Nippentremgevhas magnis. & parasite of native 
Australian rodents. Trans, R. Soc S. Aust, 1603). 109-05, 30 November 1992, 

Nippostrongylus magnus (Mawson) (Nematoda. Trichustrongylordea) is redescribed from specimens from 
naruraly-infeceed Rena fuseipes from Blackwood. Victoria aad from experimentally infected R. fuserpes and 
R norvegicus, The asymmetry of the Bursi, a characteristic of the genus, is matched by asymmerry al the spieules 
and genital cone. The synlophe is similar to that of W. Brasiliensis but includes some variable lealures which 
appear to be of specihe value The morphological differences in N. migmes ure discussed in relationship t the 
estimated period of separation [rom as congener, N. brasiliensis, 
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Introduction 


During a study of the helminth parasites of the bush 
rat. Rattus fuscipes. a particular nematode species. 
Nippostrongylus magnus (Mawson) was encountered 
commonly in the duodenum. The species was 
described originally by Mawson (1961), although 
features of the complement of cuticular ridges, the 
synlophe, were not described. Some features of ps 
synlophe were described by Durette-Desset (1969) and 
by Vi¢hienfels (1974), based on a small number of 
specimens, and in the latter paper their use for 
taxonomic purposes al the species level was 
considered. No magnus has never been described in 
detail, and the use of the synlophe to identify species 
ol Nippastrongwus as suggested by Durette-Desset 
(1970) und Lichrenfels (1974) has not been fully 
explored. 

It was evident therefore that a detailed redeseription 
ol the nematode, particularly features af the synlophe, 
would allow a more definitive assessment of whether 
u provided useful taxonomic characteristics at the 
species level, as is the case in other trichostrongyloid 
genera. It would also provide a basis for subsequent 
ultrastructural and life-history studies of this parasite, 


Materials and Methods 


Nematodes were obtained hom naturally infected 
Rattus Juscipes collected at Blackwood, Victoria 
(37°29°5, [44°19 E) and from laboratory raised R. 
fuseipes and R. norvegicus which bad been infected 
experimentally with third-stage larvae of the species, 
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Nematodes were collected live, washed in 0.9% saline 
and fixed in hot 70% ethanol. Additional specimens 
were fixed in 2.5% aluturaldelyde in phosphate bufter 
wt 4°C and embedded in resin, Sections t am thick 
were stained with toluidine blue, examined under the 
light microscope and photographed, Whole specimens 
were examined using Nomarski interference contrast 
microscopy after clearing in lactopbenol and drawings 
were made with the aid of a drawing tube attached to 
un Olympus BH microscope. Apical views and trans- 
verse sections of the nematode hady were prepared by 
hand using a cataract scalpel, Morphological terms for 
the complement of body ridges or synlophe and the 
numbering system for bursal rays follow Durettc-Desset 
(1971, 1985), 

Numbering of synlophe ridges was based on relation- 
ship to the axis of orientation of the synlophe as 
described by Durette-Desset (1971). Ridges dorsal ta 
the axis were numbered from left to right 1. 2. 3 ete.: 
ridges ventral to the axis were numbered from lett to 
right 1°, 2°,3". . , ‚ etc, Measurements are given in 
um as the range followed by the mesan of five 
specimens in parentheses. 

Specimens examined have been deposited in the 
South Australian Museum (SAM), Adelaide. 


Nippostrongylus magnus (Mawson) 
FIGS 120 


Austrohöligmonema magnum Mawson, 1961, pp. 816-817, Ties 
46-47, trom Rarius fuscipes. Ro rats, R. conatus, R 
norvegicus and Mekanys cerviripes; Durette Desset (1969), 
p. 737, tig 3 (as 4. magna from Raras sp), 

Nippostrong was magnus, Durette-Desset (1971), p. St: 
Lachtentels (1974), p- 286, (as A magna): Obendart (1979). 
p. 868. 896, 


Material exarúned: From Ratius fuscipes: natural infections: 
Moo, 209 9, Blackwood, Vic. 300%, 499. 
deposited (SAM HC22877); experunetial intectlons: 
orar. 20 9 (SAM HO22878) From Raines norvegicus 
experimental infections: 200 O 169 9 (SAM HO22875). 
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Deseripric Small. siniserally-coiled nematodes. red 
in vulour when tive: prominent slightly asymmetrical 
cephalic vesicle present, buccal capsule vestigial: 
mouth opening sub-triungular, surrounded by six tiny 
labial papillae; four double submedian papillas und 
paired amphids present. external i) labial papillae: 
besuphigus clavilorm, nerve ping in mid-vesophageal 
region, deinds dome-shaped. ur region of excretory 
pure 


Swelophe; composed ul 14 ridges in mid-body region; 
axis OF oriemation front right-ventral field to left dorsal 
field. at approximately 60° to sagittal axis (Fig. 157: 
carene. ôr cuticular swelling present in left dorsal field 
between fidges 2° und 4: eight fdves an dorsal dekl; 
ridges 14 diminishing in size, ridges $ and 6 larger 
than 7 and $. six muges in dorsal field: ridge I" very 
large. dunishing in size to ridge 6; all ridges arise 
immediately prasterior lu cephalic vesicle excepi for 
(idges 3,2,1 which urise progressively between vesicle 
ind excretory pore. ridges sometimes intertuple in 
m-budy region, number and orientation uf ridges 
alters in posterlöf extremily al body: 


Mule. Length 33-4 213.7). maximum width N (00.14 
(0.1: cephalic vestele 006-007 (00651 long: 
vesophagus 0 36-133 (0,44), nerve ring 0,17 From 
anterior end; exeretury pore 0,25-0.32 (0,281 Irom 
untertór end: deirids 0.26-0.32 (0.29) From anterior 
end; spicules 0.50-0.54 (0.52): gubernaculum 1105 
lang. Synlophe: additional ridge arises if right ventral 
held in region of spicules. beiween 1145 and 0.95 fram 
posterior end. immediately anterior to burst. addınonal 
darsa) ndge present, with cight dorsal and eight ventral 
ridges; ridges reduced in size, orienqition burely 
discernible, ridges of similar size: irregular 
anasienaosing and branching ul ridges seem close to 
bursa. Bursa asymmetrical, righe lateral lobe longer 
than left; dorsal lobe reduced. Dorsal ray with (ays 
8 arising at different levels; left ruy 8 more robust and 
ansing posterior to right: major bilurcauun of dorsal 
ruy in posterior third of its lengli; tays 9 as long as 
internal rays (IO): latter with suggestion af secondary 
lateral lobe; on left, ny 6 robust. arising close to dorsal 
trunk, reuching margin of bursa: ravs 5 and 4 slender, 
nor reaching margin of bursa, common lateral trunk 
With prominent bulge at origin of ray 5: rays 3 und 
2 elangate, slender, reaching margin of bursa: on right, 
ay A short, slender, arising from lateral trunk; ray 5 
slender, reaching margin of bursa; ray 4 extremely 


mbust at base, extremity slender, reaching margin of 
bursa: mys 3 and 2 slender. reaching margin of butsa. 
Genital cone prominent, elongate, conical: lightly 
selerotised: ventral lobe simple with globoid, non- 
sclerotised apical appendage: dorsal lobe with (wo 
unequal pointed ends. hip surrounded by elongate 
appendage, Spicules elongate. wiquetrous in trinsverse 
section: spicule rips dissimilar; tip of left spicule 
knubbed. with ala arising near tip; tip of right spieule 
tiny. ala arising at tip; gubernaculum present. lightly 
selerutised 


Female, Length 4.6-48 (4.7), maximum width in Mid- 
hody. region 0.12-0.14 10.13), at posterior extremity 
0.14-0,17 (0.15): cephalic vesicle 0.06-0.08 (0.07) long: 
sesophagus 0.460,50 (0,48); nerve ring 0.20 from 
anterior end: excretory pore 0.26-0.31 (0.29) from 
anterior end, deirids 0,27-0,31 (0.29) From anterior end, 
taik 0.03-0.06 (0,05). vulva to posterior end 209-023 
(O10); egg 007-008 (007) < 003-005 (004) 
Synlophe: sante number of ridges in posterior end al 
hudy: ridges become more prominent in region of 
wejccror, termine immediately anterior to vulva: 
ridges of almost equal size. orientation almost lost in 
posterior region. Posterior extremity of female with 
swelling uf cuticle, variable in shape, often forming 
sleeve over tip of tail, Tail short. gonieal. vulva close 
to anus: monodelphic, ovejector leads to short 
inlundibulum, then into uterus; gg thineshelted. 
ellipsoidal. 


Discussion 


In spite of the tacto that the sab-family 
Nippostrongylinze is cosmopolitan in distribution, and 
(hat (he type species al Nippastemrlus, N, 
brasiliensis, has been widely used as a model in 
immunological research. few of the species as 
recognised by Duretle-Desset (1970) have been 
deseribed in detail. Features ul the synloplie in the id- 
body region have been described for various species 
by Chabaud € Dureuc-Desset (1966), Duferto-Desset 
(1969. 1970), Greenberg (1972) and Litchtentels (1974) 
Features. of the synlophe which might be useful in 
species separation have been investigated by Lichtentels 
(1974) following a detailed examination of the synlophe 
in laboratory strains of N. brasiliensis und limited 
observations on several additional species. Equally 


rr 


Kies 17 Mipposprang yay magnus (Mawson) 1. ©. cephalic extremity duteral view, share asy mmeny vt cenhalio tesitik! 
$ PL a ) gus) y ut 


2, apical view ol anterior extremity; A. Cf. anterior end, lett side showing origins (arnowst ct ridges 12 and 3.4. F. 


umenor end. right side showing origins of ridges ar cephalic vesicle; 5, e Jef view. ul level of! spicules. D.S mm trom 
posterior end, showing origin Gierow) of additional ridge and hranching and anustomosine af ridges, A mud-body region 


ocr. lef side, showing discontimuities (arms) in ridges 7 female tait 


right wide, showing sleeve formed hy cuti ly 


dnd Weider OF tidger Seale lines: Figs 1,2. 001 mm: Migs 37 Mb Levend: 4, ompliid: d. eri, de tonal 
ce extretory pores L labial papillas p. submedian papilla: v. ventral 


m2 
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detailed studies however have not been made 01) any 
congener. Thus, apart from providing a basis for 
ulirusiructural studies currently underway, the derre 
deseription of N. mes is considered valuable as 3 
comparison with studies already carried oul on A 
Araceae, 

The asymmetry af the horsa has been noted in euch 
congener, The bursa i best studied on apical or ventral 
views (Durettc-Desset 1985), however, in species of 
Nipposirongylus it is extremely difficult to upon the 
bursa. becnuse of ns asymmetry, For this reason. Jefi 
and right lateral views are provided (Figs 8. 9) as well 
as an apical view (Fig, 10), which was obtained using 
a live male specimen prior to fixation. The greatest 
morphological asymmetry oceuts in rays 6 and A, both 
of which are much larger on the left side af the bursa 
than on the right, though ray 4 is larger on the right 
side. Apart from the bursa self, the spicules und 
gental cone alse exhiba) some degree of asymmetry, 
The tip al the lef spicule is much longer and more 
complex structurally than that of the right spicule. 
which terminates in 4 simple point. paralleling Ihe 
asymmetry af the bursa. Detarls of the spicule tips have 
nl been provided tur congeners eacepe for the tips of 
the spicules af N. drusiliensis (see Mawson 1961). In 
the case oF the genial cone the (ventral tobe, bearing 
papilla 0, is symmetrical. while the dorsal lobe, beuring 
the paired papillae 7 15 asymmetrical. with the right 
papilla longer und hence more posterior thin the left 
(Figs 14 14). Comparable morphological details ure 
generally lacking for other species, although the genial 
tone appears lo be asymmetrical alsa ın Fig. IF of N 
ruuschi (see Chabaud € Durettz-Desser 1966). Some 
of these characters may prove useful as genene eritena 
When described in all species 

The sy nlophe is described fully for the first time und 
confirms the preliminury observations of Burette- 
Besser 11969) and Lichtenfels (1974). It resembles that 
of congeners (Chabaud & Durette-Dessct 1966; 
Dunstc-Desset 1970, 1971; Cireenbere 1972) in 
possessing 14 ridges in the mid-body rewon with un 
obligue axis of orientativo directed from right-ventral 
to left-dorsal und a consisten eradient in ridec sze 
The majority of ridges arise immediately posterior In 
the cephalic vesicle. wilh ridges 1,2,4 in the lefi-darsal 
field (ridges 244 of Lichtenfels 1974) aristag 
immedinely anterior 10 the deirid (1). hallway hehween 
deirid und cephalic vesicle (2) und posterior to the 
vesicle (3), These Origins are consistent in nrales and 
females and resemble the situation found in N 


brasiliensis except that in N. breasthensis, ridge | arises 
slizhtly more posteriorly, at the level of the exoretory 
pöre (Lichtenfels 1974) In (he posterior regido ul the 
male, two additional ridges appear Im Lhe left-ventral 
field. also resembling Ihe arrangement described in 
No drasiliensis (sex Lichtenfels WW74). une abau 
0.5418 mm From the posterior extremity uni a secund 
dae in ihe prehursal reinn. In the gusternor region 
of the female, the number of ridges remains constant. 
ultheugh the mdges become more similar in size and 
the orienturión is more difficult to establish The extre 
ridge described im fenwle N. brasiliensis by Lichtenfels 
(1974) is absent in N. magnus. Thus the synlophe of 
N. nugaras resembles that of N, brasiliensis very 
closely. 

The system for numbering ridges employed here 
differs Irom thar used by Lichtentels (1974). IV attempts 
to show the axis ol orientation and the homology of 
ridges on either side ot the axis. Ir demonsrates that 
in both the male und female of N muymus. che 
asymmetry of ridges and the size pradient are lost iri 
Ihe posterior parts of the body with a symmetrical 
urrangement of almost equal sized ridges. mostty 
arranged perpendicular to the body of the nemalnde 
This arrangement would be considered a “hy per- 
evolved” state in the sense of Durerte-Desset (19851. 
It is of interest that in male Y magans. inthe posterior 
region of the body. not only is there y reduction in size 
of body ridges und a loss of particular orientation. hul 
¿lso the symmet y uf the number of ridges is restored 
wilh eight dorsal and eight ventral ridges, 

Features of the synlophe of N. magnus which mıghl 
be useful at the specific level are the interruption of 
ridges in the mid-body region and the irregular 
branching and unastomosing of ridges im Ihe remon ol 
the male bursa. noted by Lichtenfels (1974). In the 
present study, the interruption of ridges (Fig. 6) 
occurred in both mule and female nematodes, while 
branching and anistomosing (Fiz 5) was seen in 
males. Thos Lichtentels’ (19741 observarons have been 
confirmed. but studies of the remaining congeners are 
required t establish their Usefulness. 

Lichtenfels (1974 examined specimens of laboratory 
strains of N brasiliensis adapted to the rat, mouse and 
hamster and showed that the synlophe was constant, 
independent ofthe host species in whieh the Nematode 
developed. Although much more limited in their extent. 
the observation that the synlophe af No magnus is 
mMentical in specimens from the natural hosi. AL 


Jiwerpes, as well as in the laboratory rat, AL aorvegicus, 


Fibs 8-14. Nippostrong vhs magias (Mawson), ale gemlaba, 8. bursa, left lateral and dorsal lobes: 9 bursa. right lateral 
and dorsal lobes: 10, Marsia, apie! view, lu lateral lobe on right hand side: 11, up ot right spicules 12 tp at left spueule 
VA genital cone lateral view: td, geniul cone and spteule mps right vento katera! view Seule dines: Tipo 8-10, O.C mime 
Figs TEN OD mm. Figures follow ray numbering system oy described by Diurette Desset (985) Levend: do. dersal: 


t ki rh right, 
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adds weight to his conclusions on the stability nf 
synlophe characters in different host species. 

The alfinitics of N. megane with Congeners have ful 
been fully investigated. Mawson (1961) considered its 
differentiation from N, ip (both as species of 
Austrohelizmonena Mawson, 19611 hased on the shape 
nl the spicules, Nuinber of ridges and overall size and 
from N, brasiliensis, due to the greater asymmetry in 
iis bursu, and the torni of the dorsal ray. Greenberg 
119721 provided n comparative table of measurements 
of all species, but not of Other morphological features. 
Because of he incomplete nature of the descriptions 
uf several species. comparisons are limited to the 
synlophe and hursal rays, The synlophe is apparently 
similar in most species of Nippostrongvlus, but ridge | 
is substantially larger than ridge 2 in N, magnus. the 
male af A fupiens. and N, rausché. with the 
qualification (hat A. rauscht is described as having 14 
ridges, bur only (3 are illustrated (Chabaud & Durette- 
Desset 1966, Fig. 2A), In the case of the dorsal ray 
OLN. megnts, the asyinmetry ol rays & with a slender 
right ray arising before a more robust left ray resembles 
N, typicus, bul differs from N. rauschi, N. brasiliensis 
and N, dumachani which have rays Karime 
symmetrically, though with the left ray more robust 
than the night. and fron N, rysavw in which the lett 
ray X arses first and is more slender chan the right 
ray (Erhardova 1959: Mawson 1961; Chabaud & 
Durette-Desset 1966; Tenora 1969), In N. witenbergi, 
the branching pattern of the dorsal ray resembles that 
Ot N. every, but rays 8 are slender (Greenberg 1972), 


Thus, N megma can be differentiated from congeners 
hy several morphological features. in addition lo the 
measurements tabulated by Witenberg (1972), bur dre 
features discussed indicate a close relationship with 
N, Ixpicus, also a parasite of endemic Australión 
rodents, 

N. magnus ıs ol biogeographicul interest because it 
is an endemie Australian species occurring, in various 
species of Raltus anl occasionally in Melons 
cervinipes, The full host range may be greater than 
this as a number of endemic todent species in Australia 
have not yer been examined for helminth parasites 
(Mackerras 1958). The endemic species of Ratiny 
probably arnved in Australia about une millian years 
ago [Walts & Aslin 1981), henee the murphological 
differentiation between N. hrasiliensiv/N. rauschi and 
N. mugansiN. rypicus has probably occurred over this 
same period of time. There are few instances where 
a time scale can be placed on morphological 
differentiation between spectes of parasitic nematodes. 
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Figs 15-20 Mppusrrongvlus magus (Mawson), synlophe. 15, male. mid-body region, 19 mim Tremvanterior end of 33 mim 
wor with full complement of 14 ridges: arrow indicates axis of orientationof synlophe: 16, mate, anterior oesophageal 
region prior to origin of ridges. 2-3; 17, male, 085 mm Irun posterior end showing additional ridge 1A); 18, male, immediately 
unteripr to bursa, showing reduced size of ridges and additional ventral ridges, 19, female, mid-body revlon, wrth (ull 
complement oF 14 ridges; 20, female; 0.80 mm from posterior extremity showing reduction in size of ridges bur jiiintenance 


of samme number ul ridges. Seale line: 0.01 mm 


